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out [Entry] =V

entry Z

for (each BeN-{Entry})
out[B] = T //#E

while (change to any out occur) {
for (each BeN-Entry) {

in [B] = /\pepred[Blout[P];
out[B] = £f,(in[B]);
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in[Exit] = Vexit;
for (each BeN-{Exit})
in[B] T //#{E
while (change to any in occur) {
for (each BeN-Exit) {
out[B] = Asesucc[B]in[S];
in[B] = f;(out[B]);
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¢ NAHFRATMIER (Common subexpression elimination)
4 {B4mS Value numbering (Local & Global)
¢ BEUERE/EHERE (Const propagation/Copy propagation)
¢ EIMAZEIME (Loop-invariant code motion)
4 JEACIEMIFR (Dead code elimination, DCE)
4 fCRBHRFA (Code Hoisting)
¢ EBDTURMIBR (partial redundancy elimination, PRE)
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out [Entry] = entry’
for (each BeN-{Entry})
out[B] =
while (change to any out occur) {
for (each BeN-Entry) {
in[B] = Apcprearp@utlPl;
out[B] = f;(in[B]);
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3. {B%%S (Value Numbering)

X = a+b

h = a+b

 2FFRIATURR (CSE)

{EHRE (VN) : YES!

: NO!

z = a+b
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@ Hash&fkhash(op7)flhash(op2), fMRhashfEARERF, MMAEF
@ Hash(n) = Hash(< ®, op7,0p2>)

® Rhash(MEERE, NERPEXTNAYE

a=1+1
b=1+

i=j

tl =1+1

if(t1) goto L1
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hl i
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h4 i+1 t1

h4 = hash(+h3,1) = hash(+h1,1)
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tl =1i+1
if(t1) goto L1
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#include <math.h>
void loop(double *a, const double b, int m)
{
int 1;
while (i++<m)
a[i] = sin(b);
return;

}
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change = false;
IEEIN

HPATIEERZEE DT,
X EF—RIBEASTEEZRY {
YNRTEERITZout(S) AE AV {
illlZ3p
change = true;
}

}
twhile(changed)
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r CfUi8dce.c

int foo(int x, int y) {
int a = x+y;
a=1;
return a;

}

Fodcefliit, (opt dce.ll -S -mem?2reg)

define dso local i32 @foo(i32 %0, i32 %1) #0 {
%3 = add nsw i32 %0, %1
ret i32 1

}

deeffi{t (opt dce.ll -S —mem?2reg -dce)

define dso local i32 @foo(i32 %0, i32 %1) #0 {
ret i32 1
}
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r C{{f8dce2.c

int b; //global variable
int foo(int x, int y) {
int a = x+y;
b = a;
return x;

}

deeffiit (opt dce2.11 -S —mem2reg -dce)

define dso local i32 @foo(i32 %0, i32 %1) #0 {

%3 = add nsw i32 %0, %1
store i32 %3, i1i32* (@b, align 4
ret i32 %0

}
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int b; //global variable
int foo(int x, int y) {
volatile int a = x+ty;
b = a;
return x;

}

deeffiit (opt dce3.11 -S —mem2reg -dce)

define dso local i32 @foo(i32 %0, i32 %1) #0 {
%3 = alloca i32, align 4
%4 = add nsw i32 %0, %1
store volatile i32 %4, i32* %3, align 4
%5 = load volatile i32, i32* %3, align 4
store i32 %5, 132* (@b, align 4

ret i32 %0 DCE{L{IE & A IBRXT
} volatile T2 NES
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® Aggressive Dead-Code Elimination (ADCE)
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ENTRY

!

Sl: z=1
82 y=x+1
83: if (k%2 == 1) goto S6

e

S4: z=100
S5 k=k+x
S6: goto S10

S7: k=k+1
S8 z=x+y
89: if (k < 100) goto S7

T~ o\
4 | N/

$12:if (x <200) goto S1

l

S13: y=10
Sl4: k=y+z
S15: print x, y, z

!

EXIT
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